SUMMARY: A statistical method is described to test the compatibility between results of local-lesion counts and hypotheses relating changes in infectivity of plantvirus preparations to treatments applied to them. The method allows the varianceratio test to be applied: it involves establishing a relation between numbers of lesions and virus concentration for each experiment and a logarithmic transformation of lesion counts to make variance independent of the magnitude of the variate. Its use is illustrated with results obtained to see whether inactivation of viruses by ultraviolet radiation is a first order reaction.
When the infectivity of plant-virus preparations is assayed by the local-lesion method, exact conclusions are difficult to draw because there is no simple relationship between numbers of lesions and virus concentration; also, standard errors of individual numbers are high and depend on the magnitude of the number (Kleczkowski, 1949) . With no method to overcome these difficulties, compatibility between experimental results and a hypothesis predicting quantitative changes in infectivity could be judged only by intuition and not tested statistically. The purpose of this paper is to describe a method whereby objective statistical tests can replace subjective judgement.
THE METHOD

Experimental design
When infectivity of several virus preparations is to be assayed, each of them can be inoculated at one convenient dilution for comparison with a standard preparation inoculated at several dilutions. Each inoculum is rubbed on a number of half-leaves (or whole leaves) distributed in such a way as to eliminate as many causes of variation as possible. Thus each inoculum must occur an equal number of times on each of a number of plants, or of blocks of plants, and, if the leaves occupy different positions on the stem, each inoculum must occur an equal number of times on each leaf position or on each leaf level comprising not more than two neighbouring positions. Some convenient distributions are given by Kleczkowski (1950).
The statistical treatment to be described can be applied only if all the inocula produce on the average a t least about five lesions per half-leaf (or per leaf) and not more than can be conveniently counted.
Statistical test
Let us assume that the hypothesis under test predicts that a given treatment alters the magnitude of virus activity by a factor p which is a function f of a variable v , so that p=.j (v, (Kleczkowski, 1949) . It is essential that the mean value of y, obtained with any inoculum, should not be smaller than about 5, otherwise the transformation (3) may not make the standard error of x independent of its magnitude.
Thus all the numbers of lesions per half-leaf (or whole leaf) are transformed according to the formula (3) and the values of x thus obtained are used throughout.
An estimate of the variance (s2) of single values of x is then obtained by means of the customary analysis of variance, when use is made of the experimental design eliminating a number of known sources of variation in mean values of x for each inoculum.
Further procedure resembles that used to test different equations for expressing the relationship between numbers of lesions and virus concentrations (Kleczkowski, 1950) .
Mean values of x are decimal logarithms of geometric means of experimental values (y+c), whereas the values of Y (given by equation ( transformation is
where 2 is an estimate of the logarithm of the geometric mean and s2 the estimate of the variance of single values of x obtained from the analysis of variance (Kleczkowski, 1950 
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As soon as the two estimates of the variance of x do not differ significantly, i t can be concluded that the hypothesis under test is compatible with the experimental data. If the two estimates of the variance remain incompatible, the adjustment of the constants can be discontinued when it becomes obvious that the value X(Zi -Zi)2 cannot be further reduced to any appreciable extent. It can then be concluded that the hypothesis is incompatible with the data.
The course of inactivation of two viruses by ultraviolet radiation
As an example of application of the method results of three experiments made by Bawden & Kleczkowski (1953) with ultraviolet-irradiated viruses (Exps. 1, 2 and 4 in Table 3 of their paper) will be tested for compatibility with the hypothesis that inactivation by ultraviolet radiation is a first-order reaction. If it is, the fraction p of the original activity left after the time t of irradiation will be p = e-kt,
where k is an adjustable constant whose value depends on experimental conditions. Equation (1) takes the form of ( 5 ) , the variable v becoming t. (Table 3) are not. However, although the deviations of the values of 5 from the corresponding values of 2 are statistically significant, they are small, so that it can be concluded that if the inactivation is not exactly a first-order reaction, its course approaches that of a first-order reaction quite closely. It is, of course, also possible that the inactivation is exactly a first-order reaction and that Exp. 4 contained some experimental inaccuracies that were not allowed for in the treatment of the data. 
W=7.
Variance ratio : 
